Many attempts have been made to compare the usefulness of the various tests of liver function. The papers of White and others (1940), Wilson (1940) , Higgins and others (1944), Maizels (1946), and Sherlock (1946) discuss the merits of such diverse estimations as bromsulphalein, hippuric acid, and urobilinogen excretion; bilirubin, cholesterol, cholesterol esters, differential proteins, fibrinogen, phosphatase, phospholipins, and prothrombin in serum or plasma; galactose and fructose tolerance; and the cephalin-cholesterol, colloidal red, Takata-Ara, and thymol turbidity tests. It has been difficult to find an independent measure of the degree of liver damage, and even the liver biopsy used by Sherlock and others may not always be satisfactory. If the tests are regarded as empirical aids in specific diagnostic problems, rather than as a means of measuring liver damage, the situation is simplified, though the. evaluation of results must often depend upon the accuracy of clinical diagnosis.
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The object of the present work has been to investigate the suggestion of Maclagan (1944a) that a combination of the thymol turbidity or the colloidal gold test with an estimation of the serum alkaline phosphatase would distinguish between infective hepatitis and obstructive jaundice in a high proportion of cases. Maclagan (1947) has published a survey of his results using these tests on two hundred cases of jaundice, of which fiftysix were obstructive and ninety-five infective hepatitis. He was able to distinguish between obstructive and non-obstructive jaundice in from 65 to 79 per cent of cases by combining one flocculation test with an estimation of the serum alkaline phosphatase. The limits set for the data to be considered of diagnostic significance were so severe as to exclude the possibility of misclassification within his group of cases. In practical work it is usual to accept some possibility of error as inevitable, and with this in mind Maclagan' Bradford Hill (1946) .
Experimental METHODS All colours and turbidities were read in a King (1942) photo-electric colorimeter, using Ilford spectrum light filters.
Takata-Ara reaction.-The modified method of Britton (1945) was used. Three tubes containing respectively 1 ml. of 1:2, 1:4, and 1:8 dilutions of the albumin-globulin ratio. Pathological sera were used, and the results are shown in Table 11 . The correlation coefficient divided by its standard error (col. 4) is in each case greater than 2 and is therefore significant. This does not prove, however, that positive flocculation tests are due to a common cause, and still less does it prove that the cause is a low albumin-globulin ratio. The lowest correlation coefficients in the table are those between the albumin-globulin ratio and the flocculation tests, and the highest correlation is between the colloidal gold and thymol turbidity tests. A reduced albumin-globulin ratio is more closely associated with a positive Takata-Ara reaction than with high results in the colloidal gold and thymol turbidity tests, and this point will be referred to in the discussion.
Results
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Flocculation tests and proteins.-A comparison between results from patients with infective hepatitis, diagnosed clinically, with those from cases of obstructive jaundice proved at operation or necropsy, is shown in Table III . If a series of investigations had been done on the same patient the first complete set was used for the statistical analysis. It has been assumed that the difference between two means (-x-y) is significant if x-y divided by the standard error of the difference (S.E.) is greater than 2. While all 3 flocculation tests gave significant differences in the two forms of jaundice the colloidal gold and thymol turbidity tests gave much better discrimination than the Takata-Ara reaction.
The serum proteins and albumin-globulin ratio were almost identical in the two forms of jaundice.
Bilirubin and phosphatase.-The mean serum bilirubin in infective hepatitis (6.8 mg./100 ml.) was significantly lower than that observed. ipn obstructive jaundice (12.2 mg./100 ml.), but the A/G = albumin-globulin.
serum alkaline phosphatase. was of much greater discriminant value than the bilirubin. Sherlock (1946) found that no positive correlation existed between the bilirubin and phosphatase contents of the serum in obstructive jaundice and infective hepatitis. This observation has been confirimed by the present work. In obstructive jaundice the correlation coefficient was 0.29, and the coefficient divided by its standard error was only 1.63, indicating that the correlation was not significant. The corresponding figures for infective hepatitis were 0.17 and 1.00. The number of cases on which these figures are based (72), combined with those of Sherlock, makes it virtually certain that bilirubin and phosphatase are not secreted into the serum by the same mechanism, which supports Maclagan's (1947) view that the rise in phosphatase " represents a positive secretory response of the liver cell to a variety of chemical or bacterial insults." An alternative explanation would be a difference in the mechanism of the removal of these substances from the plasma.
Relative discriminant value of tests.-If we regard (x--y)/S.E. as a measure of the relative discriminant values of the tests, the descending order of usefulness given by the figures in Table III is: colloidal gold, thymol turbidity, phosphatase, Takata-Ara, and bilirubin. Maclagan (1947) found that the alkaline phosphatase had the highest discriminant value, followed by thymol flocculation, colloidal gold, and thymol turbidity. Balint and Batlint (1942) , positive results in the Takata-Ara reaction were nearly always associated with a lowered albuminglobulin ratio. Only six anomalous results were obtained-four sera with albumin-globulin ratios of 1.3 to 1.6 gave positive results, whereas no flocculation was observed with two sera having albumin-globulin ratios of 1.1. Although the present results show a highly significant correlation (-0.38) between the Takata-Ara reaction and the albumin-globulin ratio, there were many examples in -which the results were not parallel. Among 188 sera, twenty-eight had a Takata-Ara reaction lower than grade 2, coupled with albuminglobulin ratios below 1.2, and on the other hand Takata-Ara reactions higher than Grade 2 occurred with twenty-four sera having albumin-globulin ratios higher than 1.2. Britton's Takata-Ara reaction cannot therefore be regarded merely as a qualitative indication of lowered albumin-globulin ratio. Thompson (1947) believe that although the y-globulins are raised in hepatitis sera while the P-globulins may only be slightly above normal, nevertheless a high thymol turbidity is probably due to a qualitati\ e change in the A-globulin fraction. Unfortunately the conditions used by Cohen and Thompson were not the same as those specified by Maclagan.
The present investigation shows that the colloidal gold and thymol turbidity tests are not measures of exactly the same phenomenon. The correlation coefficient of + 0.77 between these two tests (Table II) is high, but in many individual cases they gave discordant results. Among 323 pathological sera, twenty gave abnormally high thymol turbidities combined with normal " golds," whereas eight had high " golds " with normal " thymols." Thus in about 9 per cent of these sera the results of the two tests were not in agreement, which would be unlikely if both depended on the same set of conditions. The flocculation is probably due in both cases to the same positive cause (e.g., y-globulins), but the modifying factors such as albumin and a-and P-globulins are different (Maclagan and Bunn, 1947; Moore and others, 1945 The technical difficulty of fractionating sera electrophoretically is a serious obstacle to quantitative investigation of the flocculation tests. The work of Maclagan and Bunn (1947) was based upon results from a single mixed specimen of " typical " hepatitis serum, and the limitation which this places upon their interpretations will be realized when it is considered that in a series of cases of "typical" infective hepatitis the results of the various flocculation tests may range from all being strongly positive to an occasional example in which all are negative (Tables IV and V).   /   TABLE IV of jaundice was significantly above the normal, which is consistent with the fact that liver damage occurs in both conditions. However, in the case of the thymol turbidity and colloidal gold tests the results in obstructive jaundice were significantly lower than the normal values. These two tests should not, therefore, be referred to as " liver function tests." For the differentiation of obstructive jaundice from infective hepatitis these results suggest that in obstructive jaundice the colloidal gold test will be grade 0, or occasionally grade 1, the thymol turbidity 2.1 units or less, and the alkaline phosphatase greater than 25 units/ 100 ml. In infective hepatitis the colloidal gold will be greater than Grade 1, the thymol turbidity above 2.1 units, and the phosphatase less than 20 units/ 100 ml. No case of obstructive. jaundice has been encountered which would have been wrongly diagnosed using either the colloidal gold or thymol turbidity test alone with the above criteria, but among thirtynine cases diagnosed clinically as infective hepatitis no less than twelve gave misleading results with one of these flocculation tests (Table IV) . In the first five cases shown in the table both tests gave results within normal limits. However, in ten of these twelve cases the phosphatase was below 20 units! 100 ml., whereas among thirty-three cases of proved obstructive jaundice a phosphatase of less than 20 units/ 100 ml. only occurred five times, the lowest value observed being 16.8 units/ 100 ml.
Taking all the criteria into consideration the only cases shown in Table IV which would be likely to be wrongly diagnosed are numbers 3, 6, and 12, and only in Case 3 are the results really typical of obstructive jaundice. Serial tests were done on seven of the twelve cases in Table IV , and three of these eventually gave positive flocculation tests.
The frequency of positive results for the TakataAra reaction in obstructive jaundice makes this test useless for the differentiation of the cases quoted in Table IV . Among thirty-three obstructive jaundice sera, fourteen gave results above Grade 2, and nine above Grade 3. It is noteworthy that the albumin-globulin ratios shown in the table are, with only one exception, within normal limits, which suggests that the liver damage could not have been severe, and in all cases except two the bilirubin is below the mean for infective hepatitis of 6.8 mg./100 ml.
That the chance of mis-classification, using the above criteria, is real and not due to mistaken clinical diagnosis is illustrated in Table V , which shows results from two soldiers, A and B, who entered hospital within a few days of one another. They were close friends and slept in adjoining beds in barracks, and there seems little doubt that they had infective hepatitis of common origin. The results of the tests on the two men were very different even when done simultaneously, and, if the colloidal gold and thymol turbidity results alone had been considered, A might well have been diagnosed as suffering from obstructive jaundice. The low phosphatase made such a diagnosis unlikely, but it must be admitted that it is a mistake to place too much reliance on this test when it conflicts with the flocculation tests. In doing so one would be discarding the results of two tests of high discriminant value in favour of that of a single test of lower discriminant value (Table III) . Maclagan (1947) were obstructive jaundice and all with phosphatase less than 17 units/ 100 ml. were infective hepatitis. All sera having colloidal gold tests less than
Grade 2 and thymol turbidities less than 2.2 units, combined with phosphatase higher than 33 units! 100 ml., were from patients with obstructive jaundice, and all cases'having colloidal gold tests greater than Grade 1 and thymol turbidities greater than 2.1 units were of infective hepatitis. These results agree well with those of Maclagan, except that Maclagan's thymol and gold reagents were evidently considerably more sensitive than those used in this investigation. Summary 1. The usefulness of the Takata-Ara reaction, colloidal gold, and thymol turbidity tests, differential serum proteins, serum alkaline phosphatase, and serum bilirubin estimations for the differential diagnosis of infective hepatitis and obstructive jaunaice has been investigated.
2. Statistical analysis indicates that all these tests except the differential serum proteins give significantly different results in the two forms of jaundice, but only the colloidal gold, thymol turbidity, and alkaline phosphatase are of high discriminant value..
3. The three flocculation tests are closely correlated with one another and, to a lesser extent, with the albu,nin-globulin ratio. Each is a measure of a different complex of factors, and none is merely a qualitative test for a lowered albuminglobulin ratio.
4. The Takata-Ara reaction gave results above normal in both forms of jaundice, bwt the mean results of the colloidal gold and thymol turbidity tests were significantly lower in obstructive jaundice than in normal sera.
5. There is no significant correlation between the bilirubin and the phosphatase in either form of jaundice. 6. All sera from patients with obstructive jaundice had colloidal gold tests less than Grade 2 and thymol-turbidities less than 2.1 units, and 75 per cent had a serum alkaline phosphatase greater than 25 units/ 100 ml. About 70 per cent. of sera from patients with infective hepatitis had colloidal gold tests greater than Grade 1, thymol turbidities greater than 2.1 units, and phosphatase less than 20 units/100 ml. All cases with phosphatase greater than 40 units/ 100 ml. were obstructive jaundice, and all with phosphatase less than 17 units/100 ml. were infective hepatitis. All cases with gold tests less than Grade 2 and thymol turbidities less than 2.2 units, combined with phosphatase higher than 31 units/100 ml., were obstructive jaundice. 
